such as subjective organization or category clustering (Eslinger & Grattan, 1994; Stuss, Alexander, et al., 1994) . Such strategies are particularly important on free recall tests because these tests provide few retrieval cues other than a general reminder of the experimental context. Tests of cued recall and recognition depend less on this type of contextual cueing, and patients with frontal lobe lesions exhibit less or variable impairment on these tests (Janowsky et al., 1989; Stuss, Alexander, et al., 1994) .
Recent findings indicate that the frontal lobes are involved in organization at the time of learning. For example, on tests with categorized word lists, free recall performance of frontal lobe patients can be facilitated by encoding manipulations such as blocking category members (Incisa della Rocchetta & Milner, 1992; Stuss, Alexander, et al., 1994) or providing category cues at study (Jetter et al., 1986; . In addition, patients with frontal lobe lesions were impaired in the ability to sort pictures into taxonomic categories (Incisa della Rocchetta, 1986) . In that study, sorting performance in patients with right hemisphere lesions was correlated with performance on a subsequent free recall test. Thus for those patients, there was a direct relationship between organization at encoding and recall performance.
Other findings suggest that organizational problems at the time of retrieval contribute to memory deficits in patients with frontal lobe lesions. For example, free recall performance on categorized word lists in frontal patients is benefited by providing category cues at the time of test (Jetter et al., 1986; Incisa della Rocchetta & Milner, 1993; . In some cases, retrieval cues improved the performance of frontal lobe patients to the level of controls (Jetter et al., 1986; Incisa della Rocchetta & Milner, 1993) . In another case, cues provided at either study or test equally benefited free recall performance in these patients, although the presentation of cues at both study and test did not fully compensate for their deficit . These findings suggest that patients with frontal lobe lesions may have deficits at both encoding and retrieval stages.
Tests of remote memory may provide a better means of assessing retrieval deficits than tests of new learning because remote memory tests generally assess memory for information learned prior to the onset of brain injury. Previously, tests of remote memory for public events, famous faces, or other aspects of general knowledge have been used to assess retrograde amnesia following medial temporal lesions, KorsakofFs syndrome, Alzheimer's disease, and other neurological disorders (Albert, Butters, & Levin, 1979; Kopelman, 1989 Kopelman, , 1991 Sanders & Warrington, 1971; Squire & Cohen, 1984; Squire, Haist, & Shimamura, 1989) . Although remote memory for public information has not been extensively assessed in patients with circumscribed frontal lobe lesions, some studies have suggested that retrograde amnesia in patients with KorsakofFs syndrome and Alzheimer's disease is related to general cortical atrophy or specifically to frontal lobe damage (Mayes, 1986; Kopelman, 1991; Shimamura & Squire, 1986) . In particular, Kopelman (1991) found that the performance of patients with KorsakofFs syndrome or Alzheimer's disease on a remote memory test was correlated with performance on tasks sensitive to frontal lobe pathology (e.g., verbal fluency, card sorting, or cognitive estimation). Yet remote memory performance was not significantly correlated with computerized tomography (CT) measures of frontal lobe atrophy in these patient groups (Dall'Ora, Delia Sala, & Spinnler, 1989; Kopelman, 1989 Kopelman, , 1991 . Thus, although impairments in retrieval from remote memory have been attributed to frontal lobe damage in these patients, the evidence has been indirect. One recent study reported impaired remote memory performance in patients with circumscribed frontal lobe lesions (Delia Salla, Laiacona, Spinnler, & Trivelli, 1993) . In that study, autobiographical memory was assessed. The retrieval of autobiographical memories can place high demands on the use of organizational retrieval strategies because information must be retrieved from specific spatio-temporal contexts. In addition, retrieval from autobiographical memory requires individuals to evaluate the plausibility of the retrieved memories and to resume search if retrieved memories are not appropriate or veridical (Baddeley & Wilson, 1986; Moscovitch, 1994; Reiser, Black, & Kalamarides, 1986) . If these evaluative processes (i.e., metamemory) are impaired, confabulations may occur. Confabulations have been reported in case studies of amnesia patients with frontal lobe damage (Baddeley & Wilson, 1986 ). Yet, in the autobiographical memory study by Delia Salla et al. (1993) , patients with circumscribed frontal lesions did not appear to make errors of confabulation, but rather demonstrated a reduction in the number of recollections and details about autobiographical information. Thus, frontal lobe lesions appeared to impair the ability to organize a productive search of remote memory, rather than the ability to evaluate the plausibility of the retrieved information. Nonetheless, in autobiographical studies it is sometimes difficult to ensure that the information being tested is verifiable (Squire & Cohen, 1984) . Responses on tests of remote memory for public knowledge may be more easily validated and discriminated from confabulation.
The present study assessed the role of dorsolateral prefrontal cortex in retrieving remote memory for public events (e.g., Cohen & Squire, 1981) and famous faces (e.g., Albert, Butters, & Levin, 1979; Hodges, Salmon, & Butters, 1993) .
1 For each test, measures of free recall and recognition memory were obtained. To the extent that damage to dorsolateral prefrontal cortex impairs strategic retrieval processes, performance of patients with lesions in this brain region should be particularly impaired on free recall tests of remote memory relative to performance on recognition tests. Additionally, for the Famous Faces Test, we assessed the benefits of providing semantic and phonemic cues during retrieval. If the strategic retrieval deficit of frontal patients results from a deficit in selecting appropriate search cues, then providing semantic and phonemic cues could disproportionately improve the performance of frontal patients relative to controls.
Method

Participants
Patients with frontal lobe lesions. Six patients with unilateral lesions in the region of dorsolateral prefrontal cortex were identified by review of medical records and CT scans. Patients had a single cerebral infarction in the territory of the precentral branch of the middle cerebral artery (see Figure 1 ). Four patients had left hemisphere lesions (3 men and 1 woman), and 2 patients had right hemisphere lesions (1 man and 1 woman). In 1 patient (J.D.), recent MRI scans revealed that the lesion extended posteriorly into parietal cortex. Average lesion volume was estimated from quantitative analyses of neuroimaging data to be 30.9 ml. Patients had no known history of other significant medical disease such as psychiatric disorder, dementia, substance abuse, or additional neurological events (e.g., head injury). For all patients, cardiovascular accident (CVA) occurred between 1980 and 1986, with an average of 11 years between CVA and current testing. The patients averaged 67.2 years of age and had an average of 14.0 years of education.
On standardized neuropsychological tests (see Table 1 ), patients scored within the normal range. Their mean score on the Full Scale Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981) was 104.8 (norm = 100). Their mean scores on the five scales of the WMS-R were as follows: Attention = 85.7, General Memory = 99.2; Delayed Memory = 86.5; Verbal Memory = 95.3; and Visual Memory = 104.3 (norm = 100) . The patients were impaired, however, on tests sensitive to frontal lobe injury. Compared with controls, patients achieved fewer categories on the Wisconsin Card Sorting Test, F(l, 14) = 7.9,p < .05, and made more perseverative errors, F(l, 14) = 8.2,p < .05. The patients also produced fewer words on the FAS verbal fluency test (Benton & Hamsher, 1978) , F(l, 14) = 8.6,/? < .05, and named fewer items spontaneously on the Boston Naming Test, F(l, 14) = 7.1, p < .05. Two of the 4 patients with left hemisphere lesions were mildly dysfluent and had some difficulty in word finding (J.D. and A.L.). However, none exhibited severe aphasic disorder, as all had Western Aphasia Battery scores of 85 or higher (norm = 100).
Controls. Ten healthy volunteers (6 men and 4 women) participated as controls. These individuals were recruited at the outpatient clinic of the Veterans Affairs Medical Center, Martinez, California, and were matched to the patients with frontal lobe lesions with respect to age (65.7 years) and education (14.9 years). Controls performed comparably to the patients with frontal lobe lesions on the Information subtest (controls = 22.9 and frontal patients = 19.7) and the Digit 
Remote Memory Tests
Free recall and recognition on the Public Events Test. Memory for 92 public events that occurred during the 1950s (18 items), 1960s (24 items), 1970s (20 items), and 1980s (30 items) was assessed. Performance was measured with a free recall test (e.g., "Who killed John Lennon?") and a four-alternative, forced-choice recognition test (names of individuals such as John Hinkley, Sara Jane Moore, David Roth, or Mark Chapman). All of the recall responses required a word, name, or phrase. All questions had been used in a previous study , which used an updated version of the test developed by Cohen and Squire (1981) . The test was administered in three successive blocks of 31 questions, each of which included questions from all decades. First, the free recall test for each block was administered orally, then the recognition test for the same questions was presented to the participant in written form.
Free recall, cued recall, and recognition on the Famous Faces Test. Black-and-white photographs of 85 famous people were used as stimuli. The stimuli were divided into six decades according to the time period in which the person achieved fame: 1940s (15 items), 1950s (15 items), 1960s (15 items), 1970s (15 items), 1980s (15 items), and 1990s (10 items). This test was a version of the Boston Famous Faces Test originally developed by Albert et al. (1979) and most recently updated by Hodges, Salmon, and Butters (1993) . In the free recall portion of the test, patients were asked to recall the name of the person shown in the photograph (e.g., Telly Savalas). Participants were given ample time to respond. If they were unable to recall the name, participants were given a series of cues. First, a semantic cue was given (e.g., "He was an actor, American, and had a popular series on TV"). If the semantic cue failed to elicit a correct response, a phonemic cue was given (i.e., the person's initials).
In a later session (range: same day to 6 months), participants were given a four-alternative, forced-choice recognition test for all pictures (e.g., Yul Brynner, David Soul, Don Rickles, or Telly Savalas). The multiple-choice recognition test was constructed specifically for the present experiment in order to compare recognition memory for famous faces with recognition memory for public events. Different names were used as distractors for each of the faces.
Results
Public Events Test
Figure 2 displays mean free recall and recognition scores for the frontal patients and controls on the Public Events Test. On the free recall test, a 2 (group) x 4 (decade) analysis of variance (ANOVA) revealed an overall group difference between frontal patients and controls, F(l, 14) = 6.53,p < .05. There was also a significant effect of decade, F(3, 42) = 15.09, p < .0001. Across decades, free recall performance was best for the most remote decade (the 1950s) and poorest for the most recent decade (the 1980s), as illustrated by a significant downward linear trend in performance, F(l, 60) = 15.66,p < .001. The absence of a Group x Decade interaction, F(3, 42) = .28, ns, indicates that this temporal gradient was similar in both groups.
In contrast to their performance on the free recall test, frontal patients were not impaired overall on the recognition test for public events, F(l, 14) = 1.74, ns. There was a significant effect of decade, F(3, 42) = 5.75, p < .01, and a significant interaction of Group x Decade, F(3, 42) = 3.41, p < .05. Post hoc analyses showed that frontal patients were significantly impaired on events from the 1960s; t(14) = 2.27, p < .05 (all t tests were two-tailed); and were marginally impaired on events from the 1980s, f(14) = 1.86, p = .08. Comparisons within subject group showed that for controls, performance was only marginally different between the 1970s and 1980s, t(9) = 2.08, p = .06, and between the 1970s and 1950s, t(9) = 2.11, p = .07. However, the performance of frontal patients on events from the 1960s was significantly worse than events from either the 1950s, t(5) = 6.41, p < .01, or the 1970s, f(5) = 4.43, p < .01.
Famous Faces Test
Performance of frontal patients and controls on the free recall, cued recall, and recognition measures of the Famous Faces Test is illustrated in On the recognition test, a 2 (group) x 6 (decade) ANOVA indicated that frontal patients did not exhibit an overall impairment, F(l, 14) = 1.25, ns. There was no significant effect of decade, F(5, 70) = 1.29, ns, but there was a significant interaction of Group x Decade, F(5, 70) = 2.60, p < .05. Post hoc analyses showed that patients were impaired relative to controls on faces from the 1940s, f(14) = 2.19,;; < .05. Ceiling effects in this task may have obscured additional group differences, as performance on this measure approached 100% for some frontal patients and controls. Comparisons within subject group showed that for controls, recognition performance did not differ across decades, whereas for frontal patients, recognition performance for faces from the 1970s was significantly poorer than faces from the 1960s, t(5) = 2.91,p < .05, and 1980s, t(5) = 7.01, p < .001. In addition, for frontal patients, recognition performance for faces from the 1940s was marginally worse than for faces from the 1980s, ?(5) = 2.42, p = .06.
On the cued recall test, performance of frontal patients was impaired relative to controls F(l, 14) = 9.79, p < .01. The overall effect of decade, F(5, 70) = 1.84, ns, and Group x Decade interaction were not significant, F(5, 70) = 0.09, ns. For cued recall, the standard procedure was used in which unsuccessful free recall was first followed by a semantic cue and then by a phonemic cue (e.g., Hodges et al., 1993; . Thus, overall cued recall performance reflects the benefit of both semantic and phonemic cueing.
The specific benefit of semantic cues and the benefit of adding phonemic cues were also analyzed. For each participant, the benefit of semantic cueing was calculated by subtracting the percentage correct following free recall from the percentage correct following semantic cueing alone. This difference reflects increase in performance because of semantic cueing. The benefit of phonemic cueing was determined by subtracting the percentage correct with semantic cues from total cued recall performance (i.e., semantic cueing and the addition of a phonemic cue). This difference reflects the additional increase in performance because of phonemic cueing.
A 2 (group) x 2 (benefit of semantic vs. phonemic cueing) ANOVA revealed a significant Group x Cue interaction, F(l, 14) = 8.73,p < .01. As illustrated in Figure 4 , whereas controls benefited equally from either semantic cues alone or the addition of phonemic cues, t(9) = .35, ns, the performance of frontal patients improved to a greater extent from the addition of phonemic cues, as opposed to semantic cues alone, t(5) = 2.62,p < .05. In addition, frontal patients and controls did not differ in the amount of improvement gained from semantic cueing, t(l4) = .80, ns, but phonemic cueing benefited frontal patients to a greater extent than controls, t(l4) = 2.99,p < .01.
The interpretation of a Group x Cue interaction is complicated by differences in initial free recall performance between the two groups. Therefore, we attempted to equate free recall performance of the controls and frontal patients. Items were ranked by the number of controls that had correctly recalled the name of that face on the free recall test (see Albert et al., 1979) . Items that had been answered correctly by 7 or more controls were considered easy. The performance of controls was lowered by excluding these easy questions from the analysis. This procedure resulted in the elimination of 42 questions for controls. The remaining 43 items were distributed across decades in the following manner: 1940s = 7 items, 1950s = 7 items, 1960s = 10 items, 1970s = 7 items, 1980s = 7 items, and 1990s = 5 items. The performance of the frontal patients was raised by removing those items that were not answered correctly by any of the frontal patients and therefore were considered hard. This procedure resulted in the elimination of 16 questions for frontal patients. The remaining 69 items were distributed across decades in the following manner: 12 items, 1980s = 14 items, and 1990s = 8 items. These adjustments equated the two groups on free recall, F(l, 14) = .06, ns. Indeed, for the adjusted scores, the overall free recall performance of the frontal patients was numerically better than that of the controls (controls: 44.52 and frontal patients: 47.34). A 2 (group) x 2 (type of cue) ANOVA with these adjusted scores confirmed a significant Group x Cue interaction, F(l, 14) = 5.58,p < .05. However, the overall effect of cue type was no longer significant, F(l, 14) = 2.39, ns, and there was no overall effect of group, F(l, 14) = .96, ns. As with the unadjusted scores, semantic and phonemic cues benefited controls equally, t(9) = .25, ns, but frontal patients received a marginally greater benefit from phonemic cues than semantic cues, t(5) = 2.46, p = .06. Comparisons across subject groups indicated that controls were benefited by semantic cueing to a greater extent than the frontal patients, <(14) = 2.29, p < .05. This pattern of performance differed from that of the unadjusted scores. Specifically, when the overall difficulty of the cued items was equated, patients with frontal lobe lesions appeared to receive less benefit from semantic cueing than controls, rather than more benefit from phonemic cueing.
Discussion
Patients with dorsolateral frontal lobe lesions were impaired relative to controls on free recall tests of remote memory for both public events and famous faces. Frontal patients were less impaired on recognition tests of the same material. The disproportionate impairment of frontal patients on tests of free recall suggests that their retrieval deficit may be related to the development and initiation of retrieval strategies. These findings extend previous reports of impaired retrieval of remote autobiographical memories in patients with frontal lobe lesions (Delia Salla et al, 1993) . When demands on strategic retrieval processes are high, impaired retrieval from remote memory can occur in patients with frontal lobe lesions even when opportunity for confabulation is low.
Frontal patients and controls exhibited similar patterns of recall performance across decades. Specifically, frontal patients were equally impaired relative to controls on retrieval of public knowledge from the decades before and after brain damage occurred (around 1980 for most patients). This finding suggests that patients with dorsolateral frontal lobe lesions were primarily impaired on retrieval of remote memories rather than on encoding or storage of this information. Although this conclusion appears to conflict with findings from previous studies of new learning, in which patients with frontal lobe lesions demonstrated impairment at both encoding and retrieval stages (e.g., , information about public events and famous people may require less strategic organization at the time of learning than lists of words. For example, public information is usually acquired in a more elaborate encoding context and with many more learning exposures than are word lists in free recall experiments.
Free recall performance for public events was temporally graded, such that retrieval from remote decades was superior to retrieval from recent decades. However, the magnitude of this temporal gradient did not differ between groups, suggesting that this gradient resulted from differences in the initial difficulty of items across decades. Recent public events may have weaker memory traces because they have had less exposure, fewer rehearsals, or generally less time for consolidation (Mayes et al., 1994) . It is also likely that item selection effects are responsible for the effects of decade found in the Famous Faces Test. Items from the decades with the poorest performance (i.e., 1960s and 1970s) tended to focus on individuals associated with political events.
The similar pattern of performance of frontal patients and controls across decades contrasts with findings from patients with Korsakoffs syndrome. Patients with KorsakofFs syndrome often demonstrate greater retrieval deficits for information from recent decades than from remote decades relative to controls (Albert et al., 1979; Sanders & Warrington, 1971; Squire et al., 1989) . It has been proposed that the extensive, temporally graded retrograde amnesia found in KorsakofFs syndrome results from an anterograde amnesia of insidious onset superimposed on a separate retrieval deficit that spans all decades (Cohen & Squire, 1981; Squire & Cohen, 1984) . Some studies have suggested that the pervasive retrieval deficit in patients with KorsakofFs syndrome is associated with damage to the frontal cortex . Findings from the present study directly demonstrate that deficits in retrieval of remote memory can result from circumscribed damage to the prefrontal cortex.
The disproportionate impairment of patients with frontal lobe lesions on free recall performance compared with recognition suggests that their retrieval deficits are related to deficits in strategic processing. Nonetheless, the provision of semantic and phonemic cues in the Famous Faces Test did not eliminate the remote memory deficit of these patients. Although some studies of new learning have demonstrated that provision of retrieval cues can improve performance to the level of controls (letter et al., 1986; Incisa della Rocchetta & Milner, 1993) , the inability of retrieval cues to mitigate completely the memory deficits of patients with dorsolateral frontal lobe lesions is consistent with a previous study of new learning involving the same patient group .
Findings from the cued recall portion of the Famous Faces Test also indicate that semantic and phonemic cues are not equally effective in directing retrieval processes in patients with dorsolateral frontal lobe lesions. Whereas controls received a comparable amount of benefit from semantic and phonemic cues, frontal patients benefited to a greater extent from the addition of phonemic cues. Comparisons across groups revealed that frontal patients also received less benefit from semantic cues than controls. Several interpretations of this cueing pattern are possible. First, frontal patients may derive greater benefit from phonemic cueing because strategic retrieval is more impaired at the phonemic level. Second, semantic cueing may be less effective because frontal patients are impaired at utilizing semantic information in the search process because of basic deficits in semantic processing. Third, frontal patients may not have a basic deficit in using semantic information to access remote memory. Rather, semantic cueing may be less effective for frontal patients because semantic cues (e.g., "The person is an American actor who had a popular series on TV.") are typically less specific than phone-mic cues (e.g., "The initials of the person are T. S.") and thus may fail to focus memory retrieval adequately. Each of these hypotheses will be considered separately below.
The first hypothesis proposes that patients with dorsolateral frontal lobe lesions appear to gain more from phonemic cueing because they have difficulty in generating phonological codes. To evaluate further this hypothesis about performance on free recall, we correlated cued recall and recognition tests with performance on neuropsychological tests involving word finding (i.e., FAS) and naming (i.e., Boston Naming; see Table 1 ). This correlational analysis (see Table 2 ) revealed significant associations between famous faces recall performance of frontal patients and their performance on the Boston Naming Test. Free and cued recall performance of controls was not correlated with Boston Naming Test performance, but there was little variability in the scores of this group. The relationship between performance on the Famous Faces Test and the Boston Naming Test is plausible given that the the latter requires participants to name objects depicted by simple line drawings and therefore involves retrieval processes that are similar to those used in the Famous Faces Test. Performance on the Boston Naming Test was not correlated in either group with performance on the Public Events Test. Instead, free recall performance on the Public Events Test was significantly correlated with performance on the Information subtest of the WAIS-R. Again, this is not surprising given that both the Public Events Test and the Information subtest require the retrieval of remote general information.
As the Boston Naming Test requires retrieval of both semantic and phonological information, the finding that the famous faces recall performance of patients with frontal lobe lesions was related to their performance on this naming task provides limited support for the hypothesis of a specific impairment in processing at the phonological level. However, the phonological deficit hypothesis is called into question by the lack of a correlation between recall performance and performance on the FAS test of verbal fluency in either group. The FAS test requires the generation of items beginning with a given letter and therefore emphasizes a phonologically based search of memory. In addition, a selective phonological deficit predicts that frontal patients and controls would benefit equally from semantic cueing and that frontal patients would demonstrate a greater benefit from phonological cueing. However, when cued recall was adjusted for overall free recall performance, this pattern of performance did not emerge. Instead, frontal patients and controls appeared to benefit similarly from phonemic cues, whereas frontal patients benefited less from semantic cues.
The second hypothesis-a deficit in semantic processing in frontal patients-could account for the differential pattern of cueing effects. Several functional imaging studies have shown increases in activation of the dorsolateral prefrontal cortex during semantic processing such as judging the category membership of a word or generating a related verb (e.g., Demonet et al., 1992; Kapur, Craik, et al., 1994; Kapur, Rose, et al., 1994; Petersen, Fox, Posner, Mintun, & Raichle, 1988 . One interpretation of findings from these studies has been that the frontal lobes are fundamentally involved in semantic processing of verbal information. Thus, in the current study, patients with frontal lobe damage may have been impaired in their ability to process and use semantic cues to retrieve information from remote memory. Yet, if patients with frontal lobe lesions received little benefit from semantic cues but were benefited Note. BNT = Boston Naming Test; WAIS-R = Wechsler Adult Intelligence Scale-Revised; FAS = a verbal fluency test that uses the actual letters F, A, and S. *p < .05.
by phonemic cues in a normal way, an overall reduction of cueing effects in frontal patients may be expected. Nonetheless, regardless of whether cueing effects were unadjusted or adjusted for free recall performance, the amount of overall benefit from cueing was not significantly different between groups. The semantic deficit hypothesis is further undermined by findings that frontal patients performed normally on implicit tests of memory for conceptual information, such as category generation priming (Gershberg, 1995) .
Conflicting findings and alternative interpretations in the functional imaging literature have also called into question the precise relationship between semantic processing and the frontal lobes (e.g., Demonet, Wise, & Frackowiak, 1993; Grasby, Frith, Friston, Bench, Frackowiak, & Dolan, 1993; Kapur, Rose, et al., 1994; Raichle, 1994; Shallice et al., 1994; Tulving, Kapur, Craik, Moscovitch, & Houle, 1994) . In some functional imaging studies, activation of prefrontal cortex during semantic processing tasks has been interpreted as resulting from subjects engaging in strategic, organizational processes rather than basic semantic analysis (Grasby et al., 1993; Kapur, Rose, et al., 1994) .
The third hypothesis is that semantic cues were not effective in organizing or focusing retrieval processes. The semantic cues developed for the Famous Faces Test mainly describe the general characteristics of the famous person's occupation (e.g., actress, political figure, comedian, or sports figure) or nationality (e.g., German, Russian, or British). Although the semantic cues occasionally included somewhat more specific personal characteristics (e.g., sex symbol, Democrat, stand up comic on television, or won Wimbledon), cues describing information unique to the individual (e.g., Candice Bergen: actress, plays "Murphy Brown," Emmy Award winner; Mikhail Gorbachev: Russian, was Secretary General of USSR [former Union of Soviet Socialist Republics], instigator of Glasnost Public Policy) were provided for only 31.8% of the total items and 33.3% of the adjusted items. General cues may result in the activation of a large set of possible responses, requiring participants to select the appropriate response from similar and plausible competitors. This selection process may require the inhibition of interference from these competitors. Phonemic cues (e.g., the initials of the person) may be more effective retrieval cues because they are more specific and help to rule out many of the competing responses.
Thus, it is possible that patients with dorsolateral frontal lobe lesions do not benefit as greatly from semantic cues because these patients are more susceptible to interference. Indeed, patients with frontal lobe lesions exhibit increased interference on some tests of new learning. For example, Shimamura, Jurica, Mangels, Gershberg, and Knight (in press) found that patients with frontal lobe lesions were disproportionately impaired on paired-associate learning paradigms in which the same cue word was paired with a different response word across lists (i.e., List 1: thief-crime and List 2: thiefbandit). In addition, Incisa della Rocchetta and Milner (1993) demonstrated that part-list cueing (i.e., providing some of the words from a study list as retrieval cues) disproportionately impaired free recall performance in patients with damage to the left frontal lobe.
Although this interference hypothesis is compelling, certain qualifications must be made. Most notably, as in previous studies of the Famous Faces Test (e.g., Hodges et al., 1993; Squire et al., 1989) , the order of administering semantic and phonemic cues was not counterbalanced. Semantic cues were always provided first, followed by phonemic cues. It is possible that semantic cues would have provided adequate cueing benefits if they had been provided after the phonemic cues. That is, patients with dorsolateral frontal lobe lesions may simply require more time or a greater number of cues with which to conduct a search of memory. In summary, patients with lesions in the region of dorsolateral prefrontal cortex demonstrated deficits in retrieval of public information from remote memory. The pattern of these deficits suggests an impairment in the ability to organize effective retrieval strategies. Yet, although the provision of retrieval cues improved performance in these patients, it did not bring their performance to the level of controls. In addition, unlike controls, patients with dorsolateral frontal lobe damage benefited more from phonemic cues than from semantic cues. The present findings of impaired remote memory add to the growing list of memory disorders associated with frontal lobe lesions and provide further evidence for a general deficit in strategic memory processes in these patients.
